Boiler circulation

  The D-type boiler uses the principle of accelerated natural circulation to circulate water through the boiler. To enable this principle to work, relatively cool water will naturally circulate through large diameter pipes to distribution points low in the boiler. The downcomers are these large diameter pipes connecting the steam drum with the water drum and lower headers to ensure proper circulation by delivering water from the steam drum to the water drum and lower headers. The downcomers are located between the inner and outer air casing to protect them from the direct radiant heat of the furnace. 

  The water drum is located at the bottom of the boiler below the main generating bank and acts as a lower reservoir of water for distribution to the main generating bank. Also, this large drum serves as a collection point for solids (sludge) that precipitate to the bottom that are removed by bottom blowdown. 

  The sidewall header is located along the furnace sidewall connecting sidewall tubes from the furnace floor to the steam drum. It distributes water to the sidewall tubes and provides another blowdown point for sludge removal. The sidewall tubes are two inch tubes which protect the boiler sidewall refractory from the direct heat of combustion and generate a small amount of steam. 

  The lower rearwall header is located along the furnace rearwall from the furnace floor to the steam drum or upper header to provide a lower junction for rearwall tubes. It distributes water to the rearwall tubes and provides yet another blowdown point for removal of sludge. The rearwall tubes are two inch tubes which protect the boiler rearwall refractory from the heat of combustion and generate some steam. 

NOTE: By using wall tubes, more of the heat in the furnace is absorbed by water and less refractory material is required, thereby increasing boiler efficiency and reducing the boiler weight. 

  The upper rearwall header is often called the "floating header" because of its free-standing design. It is located along the rearwall of the furnace roof to provide an upper junction for the rearwall tubes. It collects the steam generated in the rearwall tubes and direct it to the steam drum through riser tubes. 

  Riser tubes are large tubes located above the furnace roof to provide a connection between the upper rearwall header and the steam drum. 

  Superheater screenwall tubes help protect the superheater from direct radiant heat of the furnace. The screen tubes consist of two to three staggered rows of two inch tubes which are usually connected from the steam drum to the water drum. Some boilers have a screenwall header installed parallel to the superheater along the furnace floor as a lower connection and a blowdown point for sludge. 

  The steam passes through the superheater picking up sensible heat (about 300-400 F) which increases the energy of the steam, allowing it to perform more work. The superheater is composed of superheater headers which distribute steam to the superheater tubes or elements and direct it from the inlet to outlet piping. These headers and elements can be either vertically or horizontally mounted. (Refer to Figure 5). 

